Repression of arginase-2 expression in dendritic cells by microRNA-155 is critical for promoting T cell proliferation.
Arginine, a semiessential amino acid implicated in diverse cellular processes, is a substrate for two arginases-Arg1 and Arg2-having different expression patterns and functions. Although appropriately regulated Arg1 expression is critical for immune responses, this has not been documented for Arg2. We show that Arg2 is the dominant enzyme in dendritic cells (DCs) and is repressed by microRNA-155 (miR155) during their maturation. miR155 is known to be strongly induced in various mouse and human DC subsets in response to diverse maturation signals, and miR155-deficient DCs exhibit an impaired ability to induce Ag-specific T cell responses. By means of expression profiling studies, we identified Arg2 mRNA as a novel miR155 target in mouse DCs. Abnormally elevated levels of Arg2 expression and activity were observed in activated miR155-deficient DCs. Conversely, overexpression of miR155 inhibited Arg2 expression. Bioinformatic and functional analyses confirmed that Arg2 mRNA is a direct target of miR155. Finally, in vitro and in vivo functional assays using DCs exhibiting deregulated Arg2 expression indicated that Arg2-mediated arginine depletion in the extracellular milieu impairs T cell proliferation. These results indicate that miR155-induced repression of Arg2 expression is critical for the ability of DCs to drive T cell activation by controlling arginine availability in the extracellular environment.